In §3 we review some standard facts. In particular we note that all of out elliptic systems can be reduced to an equivalent system of first order which is also elliptic and that ellipticity is preserved under orthogonal changes of the independent variables.
In §4 we formulate a "formal" Cauchy problem for our systems and introduce -el + e2
Hence this system is not elliptic in the standard sense. However, with the weights s. = 0, s2 = s, = -1 assigned to the first, second and third equations of (l.l) respectively and the weights t. « 2, t2 -1 = t, assigned to u , u , u° respectively, the characteristic determinant according to our definition becomes 0 f, fa
Consequently the system is elliptic in our generalized sense.
Example 2.
Taking Sj = 0, s2 = 1, /, = 1 and r2 = 2, the characteristic determinant has the form f22 *5 -fl+íí.
Hence the system is elliptic in our sense, although not in the standard sense.
Note. Henceforth elliptic means Douglis-Nirenberg elliptic. coefficients.
Proof of Proposition 3.2. The proof is routine but lengthy. We omit it.
In § §4 and 5 we make use of Proposition 3.2 to reduce the study of analytic Cauchy data on analytic hypersurfaces to the study of such data on hyperplanes.
4. The formal Cauchy problem. In this section we describe a "formal" Cauchy problem for elliptic systems of the form (2.1) which is a somewhat modified ex- Step 1 Step 2. Solve the system of equations (5.1) for the normal derivatives D ;«7.
To do so, first note that all solutions of (2.1) in GR are known to be analytic in GR (cf. [7, §5] ). Hence in GR we may simplify (5.1) by interchanging the order of differentiation. This observation together with (5.3) and the fact that (2.1) is assumed to be of first order permit us to replace (5.1) for p £ GR by (5.4) AipHD4'!/*) + Ç , ßaßD^Da'A) = dp). However, as we shall see later, none exist.
Step 4. The final step of the proof we state as Q.E.D.
We can now give a partial answer to the question in the Introduction. 6. The "naive" Cauchy problem. In this section we restrict our attention to first order constant coefficient elliptic systems satisfying a further condition which is described below. For these systems data will be specified only on hyperplanes and not on more general hypersurfaces.
The main result is stated in Theorem 3. In §7 it is shown that the systems considered in this section include the standard elliptic systems.
We consider a constant coefficient elliptic system of first order of the form (2.1) with weights s ., t. satisfying the usual conditions (3-1). Since (2.1) is assumed to be of first order it can be written as To complete the proof of Proposition 6.1 solve (6.7) for V in terms of tangential derivatives of V and of F and substitute the result in (6.7). To do so, however, requires Lemma 6.5. In (6.7) , det(2" /3. <f. + C ) = a / 0, where a is a constant.
Proof of Lemma 6.5. The proof follows from the ellipticity of (6.1) and a tedious though routine computation of the required determinant. This completes the proof of Lemma 6.5 and of Proposition 6.1. Q.E.D.
7. Remarks. A. The systems of Theorem 3, that is, those of the form (6.1) which satisfy (6.2) are quite a broad class.
In particular every standard elliptic system (described in §1) can be reduced to a first order system of the form (6.1) satisfying (6.2).
The procedure is precisely that used in Lemma 3.1 except for the following If (7.1) is written in the form (6.1) it is seen that rank A = 3 ^ 2 = 2¿ .is. + t).
However, the unknown u can be eliminated in (7.1) and written explicitly in terms of the other unknown functions zz , u , u and their derivatives, viz., u = D u2. Now the reduced system consisting of the first three equations of (7.1) does satisfy (6.2). Consequently Theorem 3 applies to these equations, that is, specifying V = |zz , u \ on y = 0 determines a unique analytic solution U of (7.1). 
